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most of the other types grow best in the absence of light. Light,
especially sunlight, has an extremely harmful effect on bacteria,
as will be discussed in detail later.

Oxygen Relationship. Up to 1861, when Pasteur discovered
that bacteria grew without air, it was assumed that bacteria, as
plants and animals, must have a supply of free oxygen for growth.
This discovery marked a point of departure from many theories in
biochemistry, especially the biochemistry of microorganisms. Res-
piration had been considered to be the process by which pxygen was
taken up and carbon dioxide was given off in the body_and was in-
timately connected with the formation of energy from food used by
living cells. This conception did not altogether fit the respiration of
plants nor did it fit the process whereby bacteria which grew with-
out air obtained a source of food which they could utilize for en-
ergy. Respiration, then, was defined to mean the process whereby
growth energy was obtained from food by oxidative processes. It is
apparent that all organisms secure energy through the interactions
of chemical compounds. Oxidation appears to be the most important
of the reactions whereby energy is released and made a part of cells.
This may take place in the presence of free oxygen or in the absence
of it. Buchanan and Buchanan aptly state:1

. . . most cellular oxidations involve the removal of hydrogen from com-
pounds rather than the addition of oxygen to compounds. Biological
oxidations, in other words, are dehydrogenations. But it is a chemical
axiom that whenever an oxidation occurs there is a simultaneous reduc-
tion. In other words, if cells oxidize their food by removing hydrogen
from it, they must at the same time reduce something else by adding the
hydrogen to it. Any substance, such as food, which the cell oxidizes by
removal of hydrogen is called a hydrogen donator; any substance to
which the cell transfers the hydrogen is called the hydrogen acceptor.
The cell secures the energy for growth and movement by this continuous
process of hydrogen transfer.

Microorganisms may be divided into three groups on the basis
of oxygen relationship. The first group is composed of all those
which grow only in the presence of free oxygen; in other words,
they use oxygen as the acceptor for the hydrogen taken from food
materials in direct oxidation. These microorganisms are aerobes.
The second group is composed of those forms which grow in the total
absence of free oxygen. They are known as anaerobes. This group
of microorganisms must use some material other than oxygen as the
hydrogen acceptor. This material must be one that may be reduced.
Some bacteria are able to utilize carbohydrates for this purpose,
others proteins, others nitrates, and some sulphates. The exact rea-
son for this is not known, although two plausible explanations have

1 R. E. Buchanan and Estelle Buchanan.   Bacteriology. 4th Ed. The Macmillan Co.,
New York, 1938, p. 183.